Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 }Publication number : 06-1 65539 

(43)Date of pubHcation of application : 10.06.1994 



(SDlntCI. H02H 2/00 

B23Q 5/28 



(21) AppliGation number : 04-335503 CTDApplicant : ASMO CO LTD 

NIPPONDENSO CO LTD 

(22) Date of filing : 20.1 1 ,1 992 (72)Inventor : KOMODA MASAHIKO 

TAKEMURA YOSHITAKA 



(54) LINEAR TYPE ULTRASONIC MOTOR 

(57)Abstract: 

PURPOSE: To provide a new linear type ultrasonic 
motor wherein it generates not traveling waves but 
standing waves on a face faced with a moving body at a 
stator part and it drives the moving body efficiently to a 
rectlinear direction, 

CONSTITUTION: The title motor is provided with a 
rectlinearly flat and thin stator part 1 0 and with a moving 
body 20 which is driven to a rectlinear direction. The 
stator part 10 includes a vibrating elastic body 14, a 
piezoelectric element 12 and a plurality of protrusion 
parts 1 8 formed on a face 1 6 faced with the moving 
body. When an AC voltage is applied to a voltage 
application region in the piezoelectric element 1 2 faced 
with the moving body, standing waves are generated on 
the face 16 faced with the moving body. The protrusion 
parts 1 8 are formed between flanks and nodes in the 
standing waves, oval- shaped vibrations are generated at 
edges of the protrusion parts 1 8, and the moving body 
20 coming Into contact with the protrusion parts 18 is 
driven to a rectlinear direction. 
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[0 0 7 5] «iii?ii4<*:i ^(Dmmo^mm^^ 

8-1-1 8-81*. J±^f^^1 2 CD TA + J $mtE, 

tb-j imcD^^izitLm't^^omm^iixi.'^ 

■So 

[0 0 7 6] S19 (A) \zit. ^mmm<o>^7—^u^ 
0 (omBiS ^ tin ^ i) o 

[00 7 7] ^gi (B) {zit. ^nm=^^ 2(r>^^p^m^ 
i^26-i-26-8 (D±m\zAm(Dmns^^mE.mi 

taLtzm^t<7jz^itlXl'^^o 
[007 8] IHm (C) \Zit. ^1&m^^ 3<D% 

^Amm^t 27-1-27-8 izsmo^mn^^mm^m 

fXlLtz-m-^t^^t^Xl'^^o 
[0 0 7 9] **JS«»JI::fcL^r. €-3as^»i 81*. 1^9 

■(B) \Z7r:^mi(D^^^(om<D:^mj5:mz^m:LXl^ 

^tzisb. EEm*^^i zizA^omm^^m^^^mr^ 
ztiz^i-j. ^m»2oimi3^rti:t>t>m:^mzmm 

[0 0 8 0] ^fzs *35ieSPl 8fi. m9{Z (C) iZ^ 

■r«2(Ds^3K<D»<DiE«iM«i::e£®-r^r=«). ismm 

^1 3\zB^(Dm^^^^mEEi:m\l^^:it\z^^) ^ 
iii*: 2 o ^ :£:^(S|^3&:t>^3£:&ln]ic|gifi-r ^ c # 

[008 1] ***fe^?lJicJ:tLl*\ Affl(Dmffl3^§Sm(±fc 
-i>L^(i Bffia)mffi5^amJ±*il^fi*?(^^Sn-r C i: [C J: 
^«J»2 0^5K*!p|<C3&^o:fc:^^i:Rifi*-effi»r§ 

[0 0 8 21 me^fiE^jij 



btLTl^^^^fefflJ 1 8<751BSJil^1^0S:$:«f?!tfi. mFlBm 

[0 0 8 3] :^mmm<D'i^m^. Emm^i 2i:Em# 
^1 3<7:)-?-tt-?;tx(»±®ic3^>7ismE^PIflti^fiPAn-r^c: 
treaty, xt^-' s^wi 0(D^««s«iiiSiJ-. ^ib{« 
2 0(Dfii:f3^:*:^<'r^ci:(zfc^, "T^ft?*,^ fjia^ 
536Jfe^-eii. i±mm-?-1 2fe^lM*Em^^1 3<Di^ 

Ht>2OC0E«^i^1 2, 1 3^mf^\zm&^itX^ X 

[0 0 8 4] SIO (A) \z\ts **JftWa)x-T-— $iS 

^ OCDWt^mti^^^^Xl^^o 5^SSI51 8 (18-1- 

18-8) I*. Em*^ 1 z(D^^mm2 6-1-2 

6-8G>«^T?3&or. E«*^1 3CD^^a«i«27 

- 1 - 2 7 - 8 a)**aS|:iSlt b^XTl^i^o 

[0 0 8 5] (B) fcfi, Em^^i 2(Z>#:^^afS 
JgeicAtBCDm*l3^5SE«E*^iB-r'5)t^fc. EaiR^I 

3<o^i^mmmzB^(Dm^i^^mK^mmzmnLtz 
m^t<7^^tixi^^o ^fz. mm (c) \z\t. BtiiBAfi 

<tC0Afflt(iffiA^1 8 0- M^^-6B 'ffl(DS^0SaEA< 

[0 0 8 6] *ll^fe^5l]^zfel^-c. ^^m^^ sit. m 
0 (B) {z^.tm^(D^^^&(r>mo>^m^mz^mr^ 
tmz. m^o (c) iZ7r.'tm2(D^^',&,<Dm<r>:&mj& 
^iz^m^^^oMf^^Hxi^^a t*£oT. Afflcom^s 

y. (B) ic^-raeico^^£asA<fg^^§i. sgjs 
8151 smmizimmi^2 o^m^^yj\^-^myji^%m 

«Ei: B ' *H03SgEeE*|B3ftfcR]Jip-r^ C t ic J: y . 

l^lii (C) fc^^;K^S2cD^^tj*A?^^f 

ail 8(D4«®f-iiiai 0(B) 

SI^L. ^i!if*2 0Sia*:fe*|p!-^iS&»|Sllgil|-r€»C<t 

[0 0 8 7] :$^Mmiz^ti{^^ iiMizmmmMt 

:Kfc2oa)E«m^1 2. 1 3SI^B#f::fei!l$-B-SCt 

(cj:y. ±mLtz%mmm\zit-^x:^^tj:mmi2i:»^ 

[0088] ^immm 

wz^ :^mm0iimtj:m7mmm^iAm^^o 
10 0 3 9) :$immm<r>^j^7mm^iA=E-^{t^ z-o 

[0 0 9 0] ^1 1 \z\t. — 5i«li4 OCO 

4 01*. -»(cffl«a5^^W-r§«RJ^«<Dmi3!i»"a«: 



(8) 
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4 4<t. comm^^w^ 4(D^mm\z^i^m^^i(xtz 

[009 1] 4 4 (D^MiWI^if^m 4 6 CD±(' 

[0 0 9 2] S1 2(::l±. 'J - r ^^WiK^- 

[0 0 9 3] [^n (A) it. 7.^-^^4 o<DWtmm-(^ 

& ^) . EbStft^ 4 2 <Oa@%a 5 2 ^<fcZ/^«i^iglE 5 6 

[0094] ^ gP 4 0 C)— *<7:)^ij[ltt:j^iaiS 4 6 

(Z^JSLT. ^ffiSaS 2-1 , 52-2. 52-3, 

5 2-4;&<fi^^^n. -HiZ^i)A^<D^m^HSe- 
1. 56-2. 56-3, 5 6-4*<^^3^^;|^'g>o * 

fz. x^-^S[i4oa>flfe:^<D5^ift{*;**fSfili4 TCi^fCL 

^®m^S5 2-9. 52-10. 52-1 1, 52 

- 1 235<lfe(tt>;h-Tfcy. ::tti::j:y^3'^«iilE5 6- 

9. 56-1 0. 56-1 1, 5 6-1 27!)<ff^^$tt 
^/c. A-T— '$^93 4 0CDi^ll<;*^>Ftfo]S4 6. 4 7 Id 

$!iitLtj:i'^mi^ mmm^T^) i^it. ^s«ffi5 2-5, 

52-6, 52-7, 5 2-8^JJ:t/52- 1 3. 52 
-1 4. 52-1 5. 5 2- 1 6A<iftItf>tLTfciJ. w 
*l^rc^|i&Lr^ffi^Iii!t5 6-5-5 6-8fcJ:t>*5 6 
-1 3 — 5 6-1 Gt}mi^^^Xl^^o Clilk^^'^m^ 

'^(D-:^iatA^(Dmn^^m^±t<. m:^\z\tBm 

[O0 9 5] mm (B) it. mwm^4 2<DAm^mm 
j^52-9, ^mizm^^y^m\±^muLfzm 

^(::JSIt>&XT— ^^4 0<©5^i^J^*^IS][£4 7(^>JiiJ!l(7) 
Lrl^•6o PHU (c) fi. C<Di:#©T{i(ltll^ 

[0 0 9 6] I^IS (D) I*. £«*^4 2(DB«5^«« 

^5 6-2. 5 6-4^(::Bffla)mffi5c5SIUE^En»PL 
fcii^lcfcMt-55^1[ji^Mlp]i^ 4 6 <;)«ii3!]a>ti^A<^^;fx 
ri^-So I^S (A) fc:^^±ffl|E»ai^i'fc**iS:Lfcftli 

^^MA<^^ttrl^^o ^tz. mm (e) liccoift-^oT 

[0 0 9 7] *||li6«^Cfct^T. Xt^-^ SB 4 00^111 

f*:?SflS]M4 7±CD5l^gP4 9f*. A^(r>^^^^mi±^ 
mAPLti:#lc^^^i,ISi CD^fi;^ (ill 2 (B) ) 

iwmLfztt\z%±r^m2(D^^)^ mm (d) ) 

[0 0 9 a] !j^-:>T. 7.^-^^4 0(0±^^^<omzM 



g Lfcii^fcii. ^lem 1 mmmiz^i\xm,m Ltz u - 

[0 0 9 9] XT-' $'«B4 0(X)^i6i*?i|B)®4 6 
±<?)^^a54 81*. Affi<7)*te5c3itmE^En*I3Lyc(i:^ 

[z^:t-r'g>^3{7>^^;:B^ (Ell 2 (c) ) a)Ka)^«iJja 

flSfciM'r^.tftl:!. Bffla)#«Si«aE*EP*PLtct 
^|-^^r^m4<7)^^E;"K (Plgl (E) ) (DttLO^miS. 

^izi^L^t^<ko^\m^*lXl^^^ 

[OlOOlfie-^T. X-T— ^«4 0a)T¥^O^IcS 

BLfzi^^iz^. mt^m^mmm{z^l^x^^liBMLfz')- 
7m^^^'M=e-^ t±<mm<omi^wMiz^^x. 

[0101] z(D^5iz. :^mmm[z^tiit. mm^t: 
2 3£>vpjT(c*-r^/i:i&. z-Da>^mt^^m^izmwi^^z 
tt<x^^o mz. **ifie>j<7>'jzLTMs«j:K^— Sir- 

it. XT-^SP4 0±CD5!?^i&P4S. 4 9a>iiM^^^ 

i,;zi:icj:y. fl»*a)^lii*ini$^^^::<b;&<-e^^ 
(0"T?> |3|i:Affl(Dm*i3£3iE«IEA^WiM3*nfc«^'efco 

r^,. 2 0G)^iiif**'|5]:3^rp]{d^ij!)S:iJ:^^.t^. 5^7^ 
fsnz^»;i^it^zti,^mxS}^o z.Mt. ^iEf&mm 

fey. ^^(r>m^)^imi^fz'j ^Tmmmm^-^xit 
mM^'^mfz^tzta>x-&^o 
[0 10 2] msmmm 

(O'J =.Tmi^^^^=E—^it. ^l!lt*:j^[n|®4 6±lciSIt 

t.*^,XL^^5l^gP4 8. fc^l/^^i&i*M|Slli4 7±UiS 
It*btLTL^i>^^SP4 9<0iBffiJU5l^a)S:*:«*l*. ffllB 

m7|im^5ij<^f3]*i-^^fe^o tj^or. zzx\t^a>n»^ 
[o 1 03] ^mmmco^mit. ^mm^^-^zo^mtz 

A4i<t Bffi(7>#m4B3S3i!mi±$-l5|B#fd. h^l'^itA^t 

z(DAmt^m<^ 8 0' mtahB' ^<D^M.^^&m 

w<bfcfc^o BftiBm2iij6«>i. m4iijg^i. me^M^j 
tmnmmitmcx^^o 

[o 1 0 4] lai sizit^ :^mmm(r>:^'r-^^4 0(0 
6-2. 5 6-4CD^^^^t^co**#^£lcS^t^*t. ^ 

^S^4 9A^'Affl<D^^11^1|ll5 6-9. 5 6 - 1 1 a)-^;h- 

[0 10 5] ^g] (B) iZit. E.mm=F4 2(DAm^^m 
mH52-9. S2-^ ^m^zmm^^m^i:mnLfz 

Ji-&fCfcMt^X7^--$i«54 0(D^Mltt:«lnIffi4 7<Dlii!l 

t^^^A<5^^tLrt^§o (A) (D±mm»^^izmjiti^ 
Lrl^^o ^tz. mm co i^. c(ot^(7)3^it)tt:>p?iai 

®4 6 (TtJlIi^^53^) <t>JiSl^alA<^$ tint's. 
[0 10 6] I^El (D) . (E) it. E.Km^ 
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[0 10 7] :^mmm\z^ti\t. t^tmimmmtmm 

^(cJEE^^T4 2(Z):^®*<fiij!|iKSf:ite^^-<ft. ^ 

[0 10 8] m9mmm 

[0 10 9] 01 4f::f*. *3l»^5y<7) U -TS^^WaS^ 

- ^ I Z ffl I ^ X T - -$1 S|5 4 O CO ^ ?I m ^ tl r L ^ -5 o 

*IIS£«a>lfS[i*, mi<^)ES«i?^4 2{c*n^Tm2© 

jt«b:3^^§P4 8. 4 9CZ)iBM^K5<f&CD*:$:fi*l^*:1tl5£ 

5o ^fc. ES*^4 2lCA*B<D^ffi5£3EeiE*. 1±S 

m^4 3lcBffia)mffi5^3Smi±^«-0^l:ifc'i)t^MiPlBt 
icEPAP'T^.^Ii. fj|Em5||Jii5iJ*jJ;tfBtilE«6||16««l 

[O 1 1 O] mi 5«cl*. ^Mi5i3(?>U-7MiS*jfi^- 

[O 1 1 1 ] ^0 (A) l±. A«(Dmffi3£SSEmE*^E|lAa 

^ti^&mm^^ 2\:^>p\ft^Lf-^^mmm5 6-i --s 

ie«P4 8. 4 9ta>&1tM^.;&<^$;h.Ti^*o f^S 

(B) fi, Bm<om^scyj^mf±t^wtn^^^E.mm'i-^ 

3 (C^tJ^; Lfc=&53^afll« 5 7-1-57-1 6<7)m»fi<I 

aii«5 7 ^^^^^F^zi-tirih Lxmrn-^tix 

r^^^^^a>iSL(otpm\zikm'r^^o^^&&^s, 49 
[0 112] mm (c) li. Afflo^fS3t3iEms£i5igi 

(A) iZ7F:-rE.mm^^ ZlZO^WtaLtiit^'^iztSH^ 
XT-5'ffli4 0CD^i!l»^fS]^4 7 (±«JiIi^«P^^) <7) 

|cJ:o-CSgSa4 9<Dai(S®(z«n«l&36^f&±L, Cttfc 

it. B^(om^^^mi±^mm o) (::.T^feEmi^^4 

m 2 CO^^^fZi: oT3^e» 4 9 fl>3S§®(Z«RSi2)A<^ 
^U. ZtLf-J:>:J^i!itt:3Ci<ai:^[SiicJ|gi!i$n^o 

[0 113] za^^'^iz. Kmm^4 2izA^<Dm-^^ 

SKBE*. &^lM±aS^^4 3fzBffla>m^S5c3i£SE 

ito^:^\^izum-t^ztib<v^^o Lt^t. '^\zj±mm 

^4 2&^l^li4 3a>±®A<«ifiLTi^-5fc«). 



[O 1 1 4] H 1 6[Z\t. I±^m^4 2fCA^i(Dmffi5c 

2. 4 3^^iftSii-C*ib<c;fc*4-ii8li:^3^f^>&ii^)!)< 

[0 115] fsiigj (A) It. mnm^^ 2\znz^Lfz^ 

ctt^«-^afiSli<!:^^fi^4 8, 4 9<!:(X){iSBa<5^A<^ 
Sn-Ct^^o (^{§1 (B) fi. Emi^^4 3IC^J?;L^c:^ 
^mmm 57-1-57-16 (7)«»:fi<I35:EMA<5^**t 
ri^^oE1l^?^4 2, 4 31*^15 (A). (B) iC 
^Ufcta)i:I^Ci£®X'fcy. ^^ai54 8, 4 9a)fee 

[0 1 1 6] i^n (c) fi. Afficomfflxj^mE^Em 

mHF4 2lcEp»p-r^<l:|5|B#fc. Bffi<0*«3tSS«E^E 
mi(l^4 3fcEn*nLfcii^fCfcM-f -g,X^-^«4 OO^ 

ifi«:>t*fRiS4 7 (±iijEisa5^^} 

t^5c C<Dt#^i:^mi<?>^^;&l3j:oTS6^«54 9 

[clSli^tu^. mm (D) I*. AlicDmffl^SSmE^E 
m^^4 2icEPJD-r-5<>:|p|^lC. Affl^iiffiA^*1 80- 
S?&:«)B' ffiQ>*ffi^giEmE*E*m^4 3f::Ep*nLfc 
Ji^iz*ift'g)XT-^S^4 0<D^l)^;*:^ffi]©4 7<D^it| 
ttSiA«^$;♦^ro^-5o C(Di:g^±i:^Kl(D^?tj^lCcfc 
or^^«P4 9 0Daiffifr«Rliij!i3()<fg^L. ctn::j:y 
i^iiii*7i<^75iS](^Sglft$^^o :i(r>^5\z^ 2o<DjEm 

^^42. 4 3^l^0tl::«ilj*-fr^CtIcJ:y. 

[0 117] Huiam7iijfe^5fij-ii9ii]!tewic^a> 
[0 1 18] m^ 7[z\t. 2f}^m0^^B^x^^^Wi 

fls:>^[Rl®4 6. 4 7{zmiSi^itX2'D0>mmm^e2, 

6 3*iBeLfc«^A<^**irL^§o Emi^^e 2. 6 
31*. HfriBmillWJ-m6|iJ!jfei5ij'ei5ii3L/c*,(7)-ea& 
iiitnv't^<. -mtLxm7iz7jkLtz=h<D^mmL 

[o 1 1 9] ^1 8!cii. f\'^mm^<j>')-7mm'B)^=t 

(A> (±. XT^-ai«4 0CD^1*S«d<tdlC^ft** 

ISMLfcii^Tfi^^o C(D:^^I*. 2 -:>0^t^^H^5^^(cfc 
L^T^i!)»£^^*lS|^zSEi6-r (B) it. mm 
(A) (Z)U-TSJS^;:S^--$»**«A^^mfcttfil*^ 
L-Cl^-So I^ISI (C) (i. ^ifti*>^ffilS4 6, 4 7(J>-e 
;h.-fti.fc3i^fiS:Lfc2o<D^iil*£Slt-C. SiJ>?elc|g»)-r 

fR]fz^ifi$1±§CtfC#, I^D:^[S]f::»»$i±-5;i«i: 

[0 12 0] ^mm<o^ti5b 
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— ^ ^ X - Y vicp&ffl L/=«^A<^ o 
[0 12 2] ^cfc. fi^^lB^^^6^5lJf*lI^^J^^^1^A^y^^i5 

•r<st0^-r-5fca^). si^wia^£2. 3t^m\zm\f^ 
[0 12 3] t<D^. :^^mt±^mmm\zm^tH^ 

[0 12 4] 

[0 12 5] ^fz. :^mmiz^Hi^. it^T;^^fflL^rt^ 
t^i^fcisb. mrf^^a)&my5i^izj^^x^mi;^(i>mmyj\^ 

[132] m^mmm(o^)=^Tmm%':^'E-^^mm^^ 



msi BEmm'^^o^mmmmcDmmmx^^. 

ms] ^j=.T^m'^}^'^-^(OMmmmmx^^o 
[He] m2mmm(D^j-7mm^^^=E-^<om^mm 
ommmxh^o 

[117] m3^*fii5>j<7)^j-r^^*as^-d'<D«fti^]i 

[las] »4*Jf5filJ(OU::::T^MS5K^--$»a>»ftll^ 

[H1 1] m7mmm<o^j-7mm^^^-^immr 

^7.^-^^(r>n^mx^^. 
[mi 2] m7iis6^j(;)'j^7M^#3S^-i><Dii]f^ii 

[lai 3] mQmmmo^j-Tmm9^^~^<Dmi^^. 
mom^Mmx&^o 

[Ell 4] 9S9^jfi#«a)u-T^®*3£^— 

^7.^-9 ucommmx&^o 

[gjl 6] «9^ffiiW(DU-T^^Sa6^-dr©l)f^Jl 

&^7j^-tmx^^o 

[HI 8] /J>^Jfl^tlt(;>'J-TS^JS^i^^-^^#3S<Di^ 
ai*: ^ffi L ii^CO Ift ^ m o 

[01 91 mmm<o*)-7mm^^&'E-^iX'-Y7.^ 

[Ji^^(;:)|ftB^] 
1 0 xt-^'W 

1 2 Em^^ 

1 4 fiift^itttt: 

1 6 

1 8 

2 0 
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